Conjugate addition of the imino nitrogen of 2-aminobenzothiazoles 1 to the alkyne β-carbon atom of acetylenic acids 2 followed by ring closure gives rise to novel 2H-pyrimido[2,1-b]-benzothiazol-2-ones in good yield.
Introduction
Condensed pyrimidine compounds have been shown to exhibit interesting pharmacological properties 2 and a number of synthetic methods [3] [4] [5] [6] [7] [8] [9] [10] [11] has been reported for their preparation. As a part of an ongoing study of the syntheses of heterocyclic compounds of potential biological activity from allenic and acetylenic compounds, [12] [13] we have shown recently 14 that substituted and unsubstituted 2H-pyrimido[2,1-b]benzothiazol-2-ones are a new group of GABA A / benzodiazepine receptor ligands. In this paper we wish to present the preparation of these compounds.
The conjugate addition of 2-aminobenzothiazole 1 to the acetylenic acids 2 in butanol, followed by cyclocondensation, gave the corresponding 2H-pyrimido [ 
Scheme 1
The structures of these compounds were established beyond any doubt by their 1 H-NMR and 13 C-NMR spectra and by additional COSY, HMQC (Heteronuclear Multiple-Quantum Correlation) and HMBC (Heteronuclear Multiple-Bond Correlation) experiments.
When 2-aminobenzothiazoles 1a-1d were allowed to react with phenyl propiolic acid (2c), 4-phenyl-2H-pyrimido[2,1-b]benzothiazol-2-ones 8a-8d were obtained. The NMR spectra of the 8-methoxy compound 8c and the 8-ethoxy compound 8d showed singlets at δ 6.20 ppm and δ 6.15 ppm, respectively, attributed to 3-H, and doublets at δ 6.01 ppm and δ 5.96 ppm, respectively, for 6-H. The shielding effects observed for the 6-H in the compounds 8a-8d is due to the diamagnetic effect of the phenyl group attached to C-4.
The above data exclude the formation of the isomeric 2-phenyl-4H-pyrimido[2,1-b]benzothiazole-4-ones 9 which should exhibit a deshielded proton (6-H) near δ 9 ppm resulting from the anisotropic effect of the carbonyl group 5 . Further evidence for the formation of the 2-one derivatives was obtained from the fact that no shielding effect was noticed in compounds 6a-d and 7a-d where the phenyl group was replaced by H or 1-pentyl, respectively.
The reaction of 2-aminobenzothiazoles 1 with acetylenic acids 2 is rationalized as shown (Scheme 1), whereby the alkynoic acid is first attacked at the β-carbon atom by the ring nitrogen atom of the benzothiazole. An attack of the 2-amino group of 1 on the β-carbon of 2 which eventually would generate the isomeric product 9 definitely does not occur 15, 16 (Scheme 2). 
Experimental Section
General Procedures. All the melting points were determined with a Reichert Thermovar microscope and are uncorrected. Electron impact mass spectra (direct inlet, 70 eV) were recorded with a Jeol JMS-SX102 spectrometer. The Ultraviolet (UV) spectra were determined in an ethanol-chloroform mixture (1:1) on a Perkin -Elmer 554 instrument and the Infrared (IR) spectra were recorded with a Varian Cary 2290 and Perkin Elmer 298 spectrometers. 1 H-NMR (500 MHz) and 13 C-NMR spectra (125 MHz) were recorded at room temperature with a Bruker instrument using an inverse 5 mm probe equipped with a shielded gradient coil. Chemical shifts (δ) are given in ppm and coupling constants (in brackets) are reported in Hz. COSY, HMQC and HMBC experiments were performed with gradient enhancements using sine shaped gradient pulses, and for the 2D heteronuclear correlation spectroscopy, the refocusing delays were optimised for 1 J CH = 145 Hz and 8 .6 Hz, 6-H). δ C (CDCl 3 ) 13.7 ( C-5'), 22.1 (C-4'), 26.5 (C-2'), 30.7 (C-3'), 33.5 (C-1'), 110.7 (C-3), 116.0 (C-6), 123.1 (C-9), 124.1 (C-9a), 126 (C-7), 126.9 (C-8), 135.6 (C5a), 151.5 (C-4), 164.8 (C-10a), 167.1 (C-2 From 1c and 2c, Ethoxy-4-phenyl-2H-pyrimido[2,1-b]benzothiazol-2-one (8d). From 1d and 2c 
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